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Liquid dielectric compsn. monitoring - derives element identification from relaxation 
curves time compared with calibration values 

(D SU1698724A1: METHOD OF ANALYSIS OF LIQUID DIELECTRICS 



AS USSR RADIO ELTRN INST Standard company 

Other publications from AS USSR RADIO ELTRN INST (ASRA)... 
UNIV MOSC LOMONOSOV Standard company 

Other publications from UNIV MOSC LOMONOSOV (MOSU)... 

BELOV A A; BONCH-BRUEVICH V V; 
1992-329885/199240 

G01N 27/22 ; 
J04: S03: 

J04-C03(lnvestigation by method) , S03-E02C(Capacitance) 

(SU1698724A) Enhanced sensitivity and resolving ability of the controller of liquid dielectric 
composition are ensured by recording of dispersion dependence in the region of pure 
Maxwellian relaxation of the components. The relaxation time is taken as an identifier, by 
comparing the empirical results with the values derived during the calibration. The width of 
the dispersion plot is used to derive the concn. (A) of the components using the formula: 
A=k.deltaC, where k is a calibration coefft. and deltaC is the change in capacitance within the 
limits of the dispersion region. 

The signal determined by the admittance of the capacitive cell (2) is applied to the op. 
amplifier (6), the output of which provides signals proportional to the real and the apparent 
parts of the dielectric permittivity. The output of the amplifier is transmitted to the phase 
detectors (4,5) providing voltages proportional to the capacitance of the cell (2) and to the 
tangent of the loss angle. 

USE/ Advantage - Analysis of chemical reagents and very pure substances. The method 
provides reliable identification of impurities in liquid nonpolar dielectrics. Bul.46/1 5.1 2.91 
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(21) 4753466/25 

(22) 26.10.89 

(46) 15.12.91. Bion.JSfe 46 

(71) l/lHCTHTyT paflMOTeXHMKM V\ 3/VeKTpOHWKM 

AH CCCP w Mry MM.M.B.JIoMOHOCOBa 

(72) A.A.Benos w B.B.BoHH-BpyeBMM 

(53) 543.25 (088.8) 

(56) Aku. 3a«BKa cDPr Ns 157396.8. 
K/i. G.01 N 27/22. 1973. 

Teopufl m npaKTMKa SKcnpeccHoro koht- 
po/ifl b/i3>khocti/i TBepflbix v\ hcmakmx MaTepwa- 
/lOB./rioA peA. E.C.KpiiHeBCKoro. M.:3Heprwa, 
1980, c. 109, 110. 

(54) CnOCOE KOHTPO/lfl COCTABA XHfl- 
Kl/IX A143/1EKTPI/1K0B 

(57) l/l306peTeHne othocmtcp k cnoco6aM koh- 
Tpo/i$i cocTaBa m mo>k6t 6wxb wcno/ib30BaHo b 



l43o6peTeHMe otHocirrcfl k cnoco6aM am- 
3/ibKOMeTpwHecKoro KOHTpo/ia cocTasa M MO" 

>Ket 6b1Tb MCnO/lbSOBaHO B XWMMMeCKOW, " 

numeBow npoMwuj/ieHHOCTM b 6no/iorw/i, Me- 
AnuuHe, b oco6eHHoc™ A/in aHanw3a xnMnne- 

CKMX peaKTHBOB M OC060 HMCTblX BeUUeCTB. 

l/l3BecTeH cnoco6 xwMMMecKoro aHa/M3a 
CMecew, ocHOBaHHbiti Ha w3MepeHww Aws/ieicr- 
puMecKOM npoHMuaeMocTw n Ha onpeAenenun 

KOHUeHTpai4MM KOMnOHSHTOB CM6CM C nO~ 
MOlUbK) (t>OpMy^ CMeiUeHMJ? HJ1M Ka/in6poBOM- 
HblX KpMBblX. 

HeAOCTaTOk SToro cnoco6a coctomt b tom, 
hto a** c/io>KHbix no CTpoeHnio cpeA 3aswcM- 

MOCTb KOMH/ieKCHOM AWSflSKTpHMeCKOM TIpOHH- 

uaeMOCTH ot KOHueHTpaqnn cocTaB/iatomwx 

KOMPOHeHTOB M3CTO OKa3blBaeTCfl ABy3Han- 

hom, a MHorAa MHoro3HaHHow. B CBH3U c 3twm 
AOCTOBepHa« MAeHTncj)HKaMnn npuMeceCi mo- 



XMMUMeCKOM, nmueBOW npOMWLU/ieHHOCTM, B 
6WO/10J-1/1H, MeflMUMHe, B 0CO6eHHOCTM a** 

•aHa/in3a xnMnwecKnx peaKTwsoB w oco6o mi/i- 
CTbix BeiMecTB. Uenb M3o6peTeHvin - noBbi- 
LueHkie MyBCTBMTenbHocTti w pa3pewajomefl 
cnoco6«ocTw cnoco6a kohtpo/ia cocraBa 

XMflKMX AWS^GKTPMKOB. 3TO AOCTWraeTC* 
TeM t MTO aHa/TM3 KOMnOHeHTOB npOBOAMTCfl 

no AMcnepcuoHHbiM kpmbwm, chathm b 06/ia- 
ctw nacTOT MaKcsen/iOBCKOui pe/iaKcaqMi4 
KOMnoHeHTOB. Flo Be/iwMWHe BpeMeHM pe/iaK- 
canwu MA6HTwcJ)i/ii4MpyK3T 3/ieM6HT no npeA- 
BapwTe/ibHO no/iyneHHOw rpaAywpoBOHHow 
Ta6nwi4e, a no mwpwHe Awcnepci/ioHHOw Kput- 

BOM npil WCnO/Tb30BaHWM MH(j50pMaTWBHOrO 

npw3HaKa usMeweHMn 6mkoctm pacCMMTbiBa- 

KDT KOHHeHTpaUMK). 2 M/1. 



a<eT 0Ka3aTbc« hcbo3mo>khom, a TOHHOCTb on- 
peAe/ieHun KOHueHTpauwn - hw3kom. 

Haw5o/iee 5/im3kmmk npeA/iaraeMOMy ab- 
/ifleTcn cnoco6, cor/iacHO KOTOpOMy wccneAy- 
eMoe BemecTBO noMemaiOT b MSMepwTe/ibHBifi 

KOHASHCaTOp H CHMMaMDT 3aBMCWMOCTb OT M3C- 

TOTbi eMKocTM m TaHreHca yrjia noTepb 3Toro 
KOHABHcaTopa (A^cnepcuoHHbie 3aBwcnMo- 

CTW)« no COBMeCTHbfM M3MepeHMflM KOTOpblX 

cyA*T o cocTaBe BemecTBa n KOHueHTpaunu 

KOMnOHeHTOB. 

HeAOCTaTKOM3Toro cncco6a nB/ineTcn He- 
BbicoKafl pa3peujaKDma« cnoco6HocTb. flpwHu- 

H3 COCTOMT B TOM, MTO Be/lMMMHbl BpeMCH 

pe/iaKcauww m Ans^e^TpuMecKOw nponwuaeMo- 
ctm 6o/ibLuoro HMC/ia BemecTB pa3/iimaK3TCFi 
He3HaHHTe/ibHQ. HosTOMy M3MeHeHn« A^sneK- 
TpiiHecKotf npoHMuaeMOCTM b npeAenax o6na- 
CTeft AMcnepcuM Many, m npn m3/iom 
coAep>KaHnn npuMecew B03MO>KHbi 3Havn- 
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Te/ibHufe oujm6.km b onpeAe;ieHi4i4 KOHueHTpa- 
Umm Aa>Ke b Tex pe^Kwx cnyManx, Korna BpeMe- 
Ha penaKcaunw cymecTBeHHo pa3/inMHbi w 
p6yiacTM AMCnepcuM nepeKphisatOTCfl He3Ma- 
MtfTe/ibHO. B SonbujMHCTBe onynaeB BpeMeHa 
pe^aKca.uuiM HapTo/ibko 6/ih3km, mto oO/iac™ 
flwcnepcMM nepefcpuBaioTca fiomtw no/iHo- 

CTbjp. npw 3T0M OAH03HaMHa« 14 H T6 pn peT3 U 14 H 

jqwcnepcMOHHbix kpmbmx ct3 hob htca npaKTM- 

MeCKM HeB03M0>KH0ft. 

Ue/ib vr3o6peTeHM5! - noBwiueHne wyecT- 
BMTe/ibHOctii n pa3pewa»omeft cnocoSHocTw 
npw MfleHTM<|3LiKai4vii/i npwMecew c MeHbtueft no 

CpaBHeHMIO C OCHOBHblM BeunecTBOM npOBOAM" 
MOCTbK) b >KMflKMX Heno/inpHbix flMS/ieicrpwKax 
w noBbtiueHMe tomhoctm onpeAe/ieHwa koh- 
ueHTpauMM TaKnx npMMeceft. 

Ha <f>wr. 1 npwBeAeHbt AncnepcwOHHbie 3a- 
bmcmmocth; Ha cf>wr. 2 - 6noK-cxeMa ycTpo^CT- 
Ba, pea/iM3yK>Laero npe'A/iaraeMbtft cnoco6 

KOHTpb/Tfl COCTaBa >KMAKWX A^3neKTpHKOB. 

Cnoco6 pea^M3yK)T c/ieAy»omnM o6pa30M. 
MccneAyeMoe BemecTBO noiMemaiOT a 143- 

MepHTe/lbHbfft KOHAeHCaTOp 14 CHMMafOT amc- 
nepCMOHHbie 3aBWCMM0CTH eMKOCTH C(f) w 

TaHreHca yni.a noTepb tg 6 (t). flwcnepcwoH- 

Hbie 3aBMCMM0CTM CHMM3K3T B 06/iaCTl4 M3CTOT 

MaKCBGfl/ioscKofi pe/iaKcamtw KOMnoHeHToe 
(10r0,01 Tu). H3MepeHM5i npo&OA*T coBMecT- 

HO.. . 

Flo3aBMCMM0cjntg d (f)onpeAe/i«»OT3KC- 
TpeMyMbi (cfwr. 1), cooTBetCTByiomwe, Hanpw- 
Mep. MacTOTaM ft M f2» Flo npeABapi4Te/ibHO 
no/iyneHHbiM rpaAywpOBOMHbiM AaHHbiM wAeH- 
TMc^nuMpyiOT^/ieMeHTbi no BpBMBHM penaicca- 
qiinr. 

r t = .t/fi'... (1) 
J\na ypoBH« ? Bw6paHHoro 3apaHee, naxo- 

AHT LUMpMHy AMCnepCMOHHOft 3aBMCMMOCTW W 

pnpeAe/iatOT wsweHeHwe eMKocTw ACa npe- 
Ae/iax o6/)acTw Awcnepcww ($w. 1). 

KoHueHTpaunfO KOMnoHeHTa onpeAe/iflkrr 
no <J>opMy/ie 

A=K AC, (2) 
tab A - KOHueHTpauMfl KOMnoHeHTa; 

AC. - M3MeHeHwe cmkoctm b npeAe/iax 
06/iacTM AwcnepCMw; 

K - rpaAyMpoBOMHwti Koacf><t>t4mieHT. 



YcTpoiicTBO a/is peam43aunn npeA/iarae- 
Moro cnoco6a coasp>kmt reHepaTop 1 cwHyco- 
MAanbHbix w cnH<J>a3Hbix npaMoyro/ibHux 
cwrHa/ioB, coeAMHeHHbiti c eMKOCTHoia *qefi- 
5 Kofl 2 M <J>a3DBbiMt4 A^TeKTOpaMM 3-5. Me>KAy 
eMKocTHofi AMefiKOM 2 14 4>a30BbiMM AeTeKTopa- 
mw 4 m 5 fracno/idaceH onepaanoHHbifi ycwim- 
Te/ib 6 c KOHAeHcaTopoM 7 o6paTHOfi cbmw. 
Oa30Bwe AeTeKTopw 3-5 coeAHHeHw c um4>- 

10 pOBWMM BO/lbTMeTpaMM 8-10 COOTBeTCTBeHHO. 

ycrpoftcTBO pa60TaeT cneAyK>mi4M o6pa- 

30M. 

"Ha bxoa onepauwoHHoro ycw/iMTe/ifl (0Y) 
6 noAaeTcn curHan, onpeAe/ineMww 3H3MeHM- 
15 eM KOMnneKCHoro conporvtB/ieHiin 6mkoctkoA 
$me«KM 2. Pe^cuM OY Bbi6paH raK, mto wa sw- 
xoAe cwrHa/iw nponopuwoHanbHbi AeflCTBH- 

Te^bHOft W MHMMOM MBCTflM KOMn/ieKCHOA 

AM3/?eKTpi4MecKo£^ npoHwqaeMocTti. Cwrnan c 
20 BbtxoAa onepauwoHHoro ycwnwTe/iB noAaeTcn 
Ha <|>a30Bbte AeTeKTopw 4 w 5, KOTOpbie awpa- 
SaTbiBaioT nocTonHHbie Hanpn>KeHi45i, nponop- 

HMOHa/lbHbie 6MKOCTM (C) eMKOCTHOft JIMePiKM 2 

w tg d . 

25 cbopwy/ta !43o6peTeHwn 

Cnoco6 KOHTpo/iR cocTasa >kmakwx am3- 
/rexTpMicOB, 3aK/itOHaiomwftcn b tom, mto wccne- 
AyeMoe BeiuecTBo noMemaiOT. b 

M3Mepi4TenbHbll?i KOHAeHCaTOp. CHMMSifOT amc- 

30 nepCMOHHbie 3aBwcwM0fcTi4 eMkoc™ m TaHreH- 
ca yrna noTepb, no coBMecTHbiM M3MepeHnqM 
KOTopwx cyAflT o cocTase semecTBa m KOHuen- 

Tpai4«45IX KOMnOHeHTOB, OT/lMHaiOlAH^CJI 
TeM, MTO, C L^e/lbtO nOBbJUieHMW MyBCTBflTe/lbHO- 

35 ctmi4 pa3peujaiome&cnoco6HOc™, AMcnepcu- 

OHH«e 3aBt4Ct4MOCTl4 CH.MMatOT B o6rtaCTI4 

MMCTOfl MaKCBe/i/ioacKO^ pe^aKcauMw KOMnO- 
HeHTOB, no BenvmwHe epeMeHu penaxcauwM 
wAeHTi4(}>wmipyioT 3JieMeHT nyTew cpaBHeHMJi 
40 pe3y/ibTdT0B i43MepeHMft co 3HaneHi4jiMM t no/i-* 
yMeHHWMn npw rpaAyupOBKe, a no uiMpwHe 
AwcnepcuoHHoPi 3a8MCMMOCTM PnpeAenflKDT 
KOHueHTpamiio KOMnoHeHTa no 4>opMyjie 
A - K AC. 

45 rAe A - koHueHTpaiAMw kom n o h e HTa i 

AC - M3MeHeHwe cmkoctm b npeAenax 
06/iacTii AMcnepcww: . 

K - rpaAyMpOBOVHWft K03<t><t>t4m4eHT. 
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